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Abstract 
Objective: Famous people knowledge has been shown to be impaired early in Alzheimer’s 
disease (AD) and amnestic mild cognitive impairment (aMCI). However, the question of whether 
recently acquired knowledge is more impaired than remotely acquired knowledge remains a 
matter of debate. The aim of this study was to investigate the patterns of semantic memory 
impairment in aMCI and AD by investigating two factors that may influence the retrieval of such 
knowledge, namely remoteness and frequency of repetition of information over time. Method: 
Three groups (19 controls, 20 aMCI and 20 AD patients) were compared on a test assessing 
general and specific biographical knowledge about famous people, where the period of acquired 
fame (remote vs recent) and the type of fame (enduring vs transient) were controlled for. 
Results: Global performance of aMCI and AD patients was significantly poorer than that of 
controls. However, different patterns of recall were observed as a function of time and type of 
fame. A temporal gradient was found in both patient groups for enduring names but not for 
transient ones, whereby knowledge about remote enduring famous persons was better recalled. 
Patients were more impaired at questions assessing specific biographical knowledge (unique to 
an individual) than more general knowledge. Conclusions: Tests of famous people knowledge 
offer a unique opportunity to investigate semantic deficits in aMCI and AD, because they make it 
possible to estimate the time at which memories were acquired, as well as the type of fame. 
Results are discussed in light of memory consolidation models.  
 
Keywords: Mild cognitive impairment, Alzheimer’s disease, Semantic memory, Famous names 
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Public significance statement 
This study assessed semantic memory in Alzheimer’s disease (AD) and amnestic mild cognitive 
impairment (aMCI), using a test of famous person knowledge. Results revealed that the aMCI 
group showed significant semantic deficits, although less severe than in the AD group, and that 
performance was influenced by several specific factors, like the type of fame (enduring vs. 
transient) and the period (remote vs. recent). 
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Semantic memory encompasses declarative knowledge about the world, such as 
knowledge about objects, people, places, concepts, facts and language, acquired over a lifetime 
and shared across individuals of a given cultural group (Tulving, 1972). Semantic deficits have 
been widely documented in Alzheimer’s disease (AD) and occur early in the disease process 
(Amieva et al., 2008; Wilson, Leurgans, Boyle, & Bennett, 2011). 
In the past decade, an increasing number of studies have described semantic deficits in 
patients with amnestic Mild Cognitive impairment (aMCI), a condition typically considered to be 
a prodromal phase of AD (Adlam, Bozeat, Arnold, Watson, & Hodges, 2006; Hodges, 
Erzinclioglu, & Patterson, 2006). Knowledge about unique entities appears to be particularly 
vulnerable to semantic breakdown in aMCI, as opposed to more generic knowledge. Thus, 
several studies reported greater impairment for unique entities with distinctive features, such as 
famous people, famous monuments or famous public events, than for non-unique and more 
generic concepts such as man-made objects and animals (Ahmed, Arnold, Thompson, Graham, 
& Hodges, 2008; Borg, Thomas-Anterion, Bogey, Davier, & Laurent, 2010; Clague, Graham, 
Thompson, & Hodges, 2011; Joubert et al., 2010; Joubert et al., 2008; Thompson, Graham, 
Patterson, Sahakian, & Hodges, 2002). Some studies have even suggested that impaired semantic 
processing of famous persons may contribute to identifying patients who present with an 
increased risk of developing AD in the following years. More specifically, longitudinal studies 
have shown that aMCI patients who later on converted to AD were initially more impaired at 
naming famous faces relative to non-converters (Estevez-Gonzalez et al., 2004; Thompson, et 
al., 2002; Vogel, Gade, Stokholm, & Waldemar, 2005). 
Still, very little is known about the specific factors that modulate this semantic 
breakdown for famous persons among aMCI and AD patients. For instance, the time when 
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knowledge was initially encoded in semantic memory has been rarely considered. However, the 
moment at which semantic knowledge was acquired is important, since remote information has 
been shown to be better recalled than more recent information. Indeed, some studies have 
documented better performance of aMCI and AD patients with older material, using various 
types of stimuli, like famous faces (Delazer, Semenza, Reiner, Hofer, & Benke, 2003; Greene & 
Hodges, 1996; Hodges, Salmon, & Butters, 1993), famous names (Seidenberg et al., 2009) and 
public events (Bizzozero, Lucchelli, Saetti, & Spinnler, 2009).  
Yet, a temporal gradient has not been systematically found and other studies have shown 
similar patterns of impairment across all periods studied. For example, no significant temporal 
gradient was found by Thompson et al. (2002) when the recognition, naming and identification 
abilities of early AD patients were measured with pictures and names of famous persons from 
two different periods (1950s and recent). Similarly, Barbeau et al. (2012) administered a famous 
face naming task to aMCI patients and found no trend for a temporal gradient on any of the six 
periods studied. Using famous public events, Leyhe et al. (2010) investigated the patterns of 
retrograde memory of early aMCI and AD patients and found that performance was uniformly 
affected across five time segments and no significant temporal gradient was detected.  
Thus, the existence of a temporal gradient among aMCI and AD is still a matter of 
debate. Such discrepancies in the literature may arise in part from the type of stimuli employed 
to evaluate the integrity of semantic memory. Although some studies have taken into account the 
time interval since public figures first achieved fame when assessing famous person knowledge, 
very few have considered the type of fame itself. In fact, the amount of exposure to famous 
people in the media may be critical in better understanding the nature of the breakdown of 
famous person knowledge in aMCI and AD. Indeed, information about famous public figures 
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who are still famous today have been frequently repeated in the media throughout the years 
(enduring fame). Because of this continued exposure, knowledge about these persons may be 
less vulnerable to semantic decline, as opposed to knowledge about famous persons who are no 
longer frequently exposed in the public domain (transient fame). 
Therefore, the aim of the current study was to further investigate the patterns of 
retrograde semantic memory for famous persons while considering both the period of fame 
(remote vs. recent) and the type of fame (brief vs. long-lasting public exposure). Indeed, taking 
into account such factors should lead to a better understanding of the nature of the retrograde 
memory impairment in aMCI and AD. In a recent study, Langlois et al. (2016) controlled for the 
enduring vs. transient nature of public events, and a complex pattern of impairment emerged. 
First, memory for transient public events was more impaired in aMCI and in AD than in controls, 
regardless of the period, while memory for enduring public events was only impaired in AD. No 
specific pattern of temporal gradient emerged. The present work investigated the same variables, 
but through the assessment of famous person knowledge. Indeed, famous persons and famous 
public events are both unique and idiosyncratic, and therefore are both semantic domains 
affected early in aMCI and in AD (Leyhe et al., 2010; Joubert et al., 2010), but they also 
represent different conceptual categories of knowledge. Therefore, it is difficult to predict if they 
will be differently affected in aMCI and AD.  
In order to address this question, the performance of three groups of participants (healthy 
older controls, aMCI and AD patients) was examined on a detailed test assessing semantic 
knowledge about famous persons, that controlled for: 1) the type of fame (enduring vs. transient) 
and 2) the time (remote vs. recent). For each public figure, a general question regarding their 
occupation was asked, followed by a specific question tapping distinct biographical information.  
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It was expected that the aMCI group would perform worse than the control group, but better 
than the AD group. Both aMCI and AD groups were also expected to show less deficits for 
enduring than for transient famous persons, reflecting greater cumulative exposure over time to 
the former. In addition, based on findings from recent studies (Barbeau, et al., 2012; Langlois, et 
al., 2016; Leyhe, et al., 2010; Thompson, et al., 2002), we did not expect to find any specific 
temporal gradient, regardless of the nature of fame. Finally, we wanted to explore how 
performance was influenced when semantic knowledge had to be processed on a general or a 
specific level. Considering the fact that distinctive and unique features appear to be vulnerable in 
aMCI and AD, we expected greater impairment among both patients groups with material 
tapping specific biographical information (unique to an individual), as opposed to material 




Considering the cultural sensitivity of the experimental task, all participants were required to 
be French-speaking, over 55 years old and to have lived at least 40 years in the province of 
Quebec. Major exclusion criteria were a history of neurological or psychiatric disorder (other 
than aMCI or AD), alcoholism or substance abuse or general anesthesia in the last six months. 
The study was approved by the Research Ethics Board of the Centre Hospitalier de l’Université 
de Montréal (CHUM) and of the Institut universitaire de gériatrie de Montréal (IUGM). All 
participants provided written informed consent before taking part in the study and received a 
financial compensation.  
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Three groups were included in the study: 20 aMCI patients, 20 mild probable AD patients 
and 20 healthy controls, matched for age and education. The control group was recruited through 
the IUGM research center, but one participant was excluded on the basis of his 
neuropsychological test results. Both patient groups were referred by a team of trained 
neurologists, geriatricians and clinical neuropsychologists from the Geriatric Clinic of the 
CHUM or the Memory Clinic of the IUGM. 
Patients’ diagnosis was established based on the National Institute on Aging-Alzheimer’s 
Association (NIA-AA) recommendations. Thus, for aMCI diagnosis, most recent MCI core 
clinical criteria were applied (Albert et al., 2011). Criteria included a cognitive concern reflecting 
a change over time in memory, expressed by the patient, an informant or a clinician. This 
memory complaint was corroborated by an objective memory impairment on neuropsychological 
measures of episodic memory (i.e. a performance of 1.5 standard deviations or more below the 
normal mean on at least two standardized tests). Every aMCI participant presented independent 
functioning in activities of daily living as assessed during a clinical interview. They also failed to 
meet diagnostic criteria for dementia. For AD diagnosis, all patients met criteria for dementia. 
Moreover, they all presented an insidious onset of symptoms, with a predominant amnestic 
presentation, and a clear-cut history of worsening of cognition (McKhann et al., 2011). All AD 
patients were presenting the sporadic form of AD and were in the early stage of the disease.  
Neuropsychological Assessment 
All participants underwent a comprehensive neuropsychological assessment to confirm that 
they were correctly assigned to each group. First, two cognitive screening instruments were used 
to estimate global cognitive functioning: the Mini-Mental State Examination (MMSE; Folstein, 
Folstein, & McHugh, 1975) and the Montreal Cognitive Assessment (MoCA; Nasreddine et al., 
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2005). Then, various neuropsychological tests were used to measure language, attention, short-
term and working memory, visuoperceptual and visuoconstructional abilities, episodic memory, 
semantic memory and executive functions.  
Language was evaluated with a 30-item version of the Boston Naming Test (Kaplan, 
Goodglass, & Weintraub, 1983; Seni et al., 2010) and a verbal fluency test (phonemic and 
semantic fluency; Cardebat, Doyon, Puel, Goulet, & Joanette, 1990).  
A cancellation test was used to measure selective visual attention (The Bells test; Gauthier, 
Dehaut, & Joanette, 1989). Short-term and working memory was assessed through forward and 
backward digit span (Wechsler, 2000). 
Primary visuoperceptual processing was evaluated with the Judgment of Line Orientation test 
(Benton, Varney, & Hamsher, 1978). The Clock Drawing test (Rouleau, Salmon, Butters, 
Kennedy, & McGuire, 1992) and the copy of the Rey-Osterrieth complex figure (Rey, 1970) 
were used to assess visuoconstructional abilities.  
Verbal episodic memory was evaluated with story A recall from the Logical Memory subtest 
of the Wechsler Memory Scale (WMS-III; Wechsler, 2001) and two word-list memory tests : the 
RL/RI 16 free and cued recall test (Van der Linden et al., 2004) and the Rey Auditory Verbal 
Learning Test (Estevez-Gonzalez, Kulisevsky, Boltes, Otermin, & Garcia-Sanchez, 2003; Rey, 
1964). Two tests of visual episodic memory were also used: the DMS-48, a visual delayed 
matching-to-sample task (Barbeau et al., 2004), and the immediate and delayed recall of the Rey-
Osterrieth complex figure (Rey, 1970). Semantic memory was evaluated with the Pyramids and 
Palm Tree test (Howard & Patterson, 1992) and the Information subtest of the Wechsler Adult 
Intelligence Scale (WAIS-III; Wechsler, 2000).  
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Finally, executive functions were assessed with the Trail Making Test (Reitan, 1955) and the 
Color-Word Interference subtest of the Delis-Kaplan Executive Function System (D-KEFS; 
Delis, Kaplan, & Kramer, 2001).  
Famous Names Test  
The Famous names test was devised for the current study and assessed knowledge about 20 
famous persons from two different periods. Each famous name was displayed along with two 
multiple choice questions. The first question assessed general knowledge (e.g. What was the 
occupation of John F. Kennedy? (a) show business, (b) sports, (c) politics, (d) sciences). The 
second question assessed more specific knowledge (e.g. How did John F. Kennedy die? (a) In a 
car accident, (b) he was murdered, (c) from cancer, (d) from suicide). All names and questions 
were presented in large font and participants had unlimited time to answer. One point was 
awarded for each correct answer and a maximum score of 40 points could be reached. 
Half of the celebrities were famous between 1960 and 1975 (remote famous names) and half 
were famous between 1990 and 2005 (recent famous names). Also, for each time period, half of 
the famous persons only briefly achieved fame. They had been out the public eye and were 
unlikely to have appeared in the media since then (transient fame). The other half consisted of 
famous persons with long-lasting fame. They were still famous nowadays and information about 
them had been presented in the media on a regular basis over time (enduring fame).  
Famous stimuli were selected using a procedure similar to the one used by Douville et al. 
(2005) and Langlois et al. (2016). A preliminary study was thus conducted with 35 healthy 
elderly (M = 72.2 years, SD = 7.2 years, 60-85 years) and 320 young participants (M = 24.1 
years, SD = 2.9 years, 19-30 years). An initial set of more than a hundred famous names was 
presented to them, along with one general and one specific semantic question for each name. 
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Those famous names referred to Quebec or worldwide public figures from various fields (e.g. 
politicians, athletes, entertainers, criminals, scientists, newsreaders, actors, singers). In order to 
ensure that these names were known in the target population and to confirm the nature of their 
fame, the following criteria were applied, which resulted in a final selection of 20 famous names 
(see Appendix A):  
 Remote enduring names consisted of five celebrities who became famous between 1960 
and 1975 and were still well-known nowadays. Thus, every participant, old or young, 
was likely to have acquired information about these persons. Consequently, these names 
had to be correctly identified on both, general and specific, multiple-choice questions by 
more than 80% of all participants.  
 Recent enduring names consisted of five celebrities who became famous between 1990 
and 2005 and still appeared frequently in the current media. As was the case for the 
remote enduring names, recent enduring names also had to be correctly identified by 
more than 80% of all participants.  
 Remote transient names consisted of five celebrities who briefly achieved fame between 
1960 and 1975, but had been out of the public eye since then. Because information about 
these famous persons had not been frequently covered in the media for a few decades, 
only participants who had lived during the 60s-70s could have acquired that information. 
Consequently, these names had to be correctly identified by more than 80% of older 
participants, but no more than 35% of younger participants.  
 Recent transient names consisted of five celebrities who became famous between 1990 
and 2005 and were correctly identified by more than 80% of both younger and older 
participants. Indeed, younger were as likely as older participants to have been exposed to 
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information about these famous persons. Recent transient names remain, however, 
different from recent enduring names by the ephemeral nature of their fame and their 
absence in the current media. 
 
Statistical Analysis 
Data analyses were conducted using SPSS version 23 software. The level of statistical 
significance was set at p < 0.05 for all statistical tests. Normality of the distribution was 
confirmed through examination of skewness and kurtosis indexes (Kline, 1998).  
Firstly, differences between the three groups in terms of age, education and 
neuropsychological scores were analyzed using one-way analyses of variance (ANOVA). When 
required, Tukey tests were conducted for post-hoc comparisons. A chi-square test was also 
performed to examine the proportion of men and women in each group.  
Secondly, different analyses were conducted to evaluate groups’ performances on the 
Famous names test. Accuracy was determined by computing the percentage of correct answers to 
each variable of the Famous names test. A one-way ANOVA was performed to examine 
performance of the three groups on the task’s total score. Mixed between-within subjects 
repeated measures ANOVAs were then conducted in order to examine the main effects and 
interactions between group performances (controls, aMCI, AD) across the two periods (remote 
and recent) for both enduring and transient famous names. Tukey tests were used for post-hoc 
comparisons. Temporal gradients were also explored among each group through paired-sample t-
tests. The accuracy of scores from the remote period was compared to the accuracy of scores 
from the recent period.  
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Finally, the influence of specificity of semantic processing on performance was explored 
through a mixed between-within subjects repeated measures ANOVA comparing accuracy of the 
three groups on general and specific questions. Several separate mixed 2 X 3 ANOVAs were 
also conducted for in-depth analyses of each group performances according to the period, the 
type of fame and the specificity of semantic processing. Again, Tukey tests were used for post-
hoc comparisons.  
 
Results 
Demographic and Neuropsychological Data 
Demographic and neuropsychological data are presented in Table 1. The three groups did 
not significantly differ in terms of age, gender or education. As expected, however, significant 
differences were found on measures of global cognitive functioning. AD patients obtained 
significantly lower MMSE scores than controls and aMCI patients, while those two groups did 
not differ from each other. In contrast, all three groups differed significantly from one another on 
their MoCA scores. This discrepancy between the two screening instruments is not surprising, 
considering the greater sensitivity of the MoCA over the MMSE in detecting aMCI (Nasreddine, 
et al., 2005). 
Moreover, as expected, aMCI patients differed significantly from controls on almost all 
episodic memory measures. Deficits on some measures of semantic memory, working memory 
and executive functions were also found. On the other hand, severe impairments were found in 
AD patients on all neuropsychological functions. 
 
(insert Table 1 here) 
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Famous Names Test 
A significant difference was found between the three groups on the Famous names test total 
score (F(2,56) = 20.42, p ˂ .001, eta
2
 = .42). Indeed, aMCI patients were significantly more 
impaired than controls (percent correct: 81.00 ±13.19 vs 93.02 ±7.00, p ˂ .01), but performed 
better than AD patients (percent correct: 71.00 ±11.04, p ˂ .05). In addition, specific differences 
arose when performance was examined as a function of the type of fame and period.  
Enduring famous names. Analysis of accuracy scores for enduring names revealed 
significant main effects of the group (F(2,56) = 13.70, p <.001, partial eta
2
 = .33) and period 
(F(1,56) = 59.23, p <.001, partial eta
2
 = .51) as well as a significant group X period interaction 
(F(2,56) = 8.11, p <.01, partial eta
2
 = .22). In regard to remote enduring names, aMCI patients 
performed like controls (p = .92) and both groups were significantly better than the AD group (p 
<.05). However, in regard to recent enduring names, the aMCI group performed like the AD 
group (p = .08) and was significantly impaired compared to the control group (p <.01). Accuracy 
for enduring names in each group is shown in Figure 1. 
In order to determine if a temporal gradient emerged, comparisons of accuracy scores 
between remote and recent enduring names were also carried out for each group. A temporal 
gradient was found in both aMCI and AD groups (t(19) = 5.39, p <.001, eta
2
 = .60 and t(19) = 
6.09, p <.001, eta
2
 = .66, respectively), because their performance with remote names was better 
than with recent ones. However, no temporal gradient was observed in the control group (p = 
.19). 
 
(insert Figure 1 here) 
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Transient famous names. On the other hand, analysis of accuracy scores for transient names 
only revealed a main effect of group (F(2,56) = 19.63, p <.001, partial eta
2
 = .41). Thus, aMCI 
patients remained significantly impaired compared to controls, regardless of time period (remote 
transient: p <.05; recent transient: p <.01). Moreover, their performance was similar to the AD 
patients regarding remote transient names (p = .20), but remained slightly better concerning 
recent transient names (p <.05). Accuracy for transient names in each group is shown in Figure 
1. Moreover, no temporal gradient was found among the three groups, since their performance 
always remained similar across periods (aMCI: p = .72, AD: p = .14, controls: p = .08). 
It is noteworthy to mention that the Famous names test mainly comprised national famous 
figures from Quebec (ex. Gilles Vigneault), and to a lesser extent some internationally famous 
figures (ex. John F. Kennedy). In order to determine if the international vs. national status of 
famous figures had an impact on the results, exploratory analyses were carried out. Thus, the 
international names were removed from the data set and separate analyses were carried out only 
on the national famous names. A similar profile was obtained, indicating that this factor did not 
influence the results. Indeed, accuracy scores for enduring national names still revealed a 
significant group X period interaction (F(2,56) = 6.39, p <.01, partial eta
2
 = .19), where the 
aMCI patients performed like controls with items from the remote period (p = .40), but 
performed like the AD patients with items from the recent period (p = .07). Accuracy scores for 
transient national names also showed the same main effect of group (F(2,56) = 16.83, p <.001, 
partial eta
2
 = .38), where both patients groups were significantly impaired compared to the 
control group for the remote period (aMCI: p <.05; AD: p <.001) as well as the recent period 
(aMCI: p <.01; AD: p <.001). Finally, even without international famous names, the profiles 
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regarding temporal gradients remained unchanged. A significant difference between remote and 
recent names was found among aMCI and AD patients with enduring names (p <.001 for both 
groups), but not with transient ones (aMCI: p =.87; AD: p =.36), while no temporal gradient was 
observed in the control group (enduring national names: p =.38, transient national names: p 
=.18).  
Specificity of semantic processing (general vs specific knowledge). In the Famous names 
test, two questions were used to assess semantic knowledge about public figures: one tapping 
general knowledge (i.e. occupation) and another one tapping specific knowledge (i.e. unique 
biographical information). In order to explore how the specificity of semantic processing 
influenced performance, accuracy on these two types of questions was compared among the 
three groups. 
The analysis showed significant main effects of group (F(2,56) = 20.42, p <.001, partial eta
2
 = 
.42) and specificity of semantic processing (F(1, 56) = 37.51, p <.001, partial eta
2
 = .40), as well 
as a significant group X specificity of semantic processing interaction (F(2,56) = 7.45, p <.01, 
partial eta
2
 = .21). Indeed, both aMCI and AD patients performed significantly better on general 
knowledge questions than on those assessing more specific knowledge (p <.01 and p <.001, 
respectively). No such difference was observed among controls (p = .11). Results are shown in 
Figure 2. 
 
(insert figure 2 here) 
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Furthermore, the influence of the specificity of semantic processing was explored in 
association with the type of fame and the period. Patterns of performance on specific and general 
knowledge questions were analyzed separately.  
Questions assessing specific knowledge. Overall, the analysis of specific questions showed 
a profile similar to the results presented above. With enduring names, a significant period X 
group interaction (F(2,56) = 4.33, p <.05, partial eta
2
 = .13) was found, in addition to main 
effects of period (F (1,56) = 23.15, p <.001, partial eta
2
 = .29) and group (F(2,56) = 11.99, p 
<.001, partial eta
2
 = .30). Indeed, aMCI patients performed like controls in regard to enduring 
remote names (p = .92), but performed similarly to AD patients regarding enduring recent names 
(p = .12). AD patients remained significantly impaired compared to controls for both periods 
(remote enduring names: p <.05; recent enduring names: p <.001).  
With transient names, results only revealed a significant main effect of group (F(2,56) = 
19.63, p <.001, partial eta
2
 = .41). Performance of aMCI patients was impaired for both periods 
when compared to controls (remote transient names: p <.05; recent transient names: p <.01). The 
aMCI group was also slightly better than the AD group in regard to recent names (p <.05), but 
not remote ones (p = .12).  
Questions assessing general knowledge. On the other hand, the analysis of general 
knowledge questions revealed few differences between the three groups, all circumscribed to the 
recent period. With enduring names, a significant period X group interaction was found (F(2,56) 
= 5.62, p <.01, partial eta
2
 = .17), in addition to main effects of period (F(1,56) = 54.76, p <.001, 
partial eta
2
 = .49) and group (F(2,56) = 6.33, p <.01, partial eta
2
 = .18). No significant difference 
was found between the three groups concerning names from the remote period (p = .38). For the 
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recent period however, aMCI patients were significantly impaired compared to controls (p <.05) 
and performed similarly to AD patients (p = .23).  
Concerning transient names, significant main effects of period (F(1,56) = 4.96, p <.05, partial 
eta
2
 = .08) and group (F(2,56) = 8.72, p <.01, partial eta
2
 = .24) were found, but no significant 
interaction was found (p = .34). Again, no significant difference was found between the three 
groups regarding names from the remote period (p = .11), and performance for the recent time 
period was significantly impaired in aMCI patients compared to controls (p <.01), but similar to 
the AD group (p = .13).  
In summary, the present study assessed semantic memory using a test of famous person 
knowledge. Results revealed that the aMCI group showed significant semantic deficits, although 
less severe than in the AD group, and that performance was influenced by several specific 
factors. For instance, both the type of fame (enduring vs. transient) and the period (remote vs. 
recent) elicited different response patterns among patients and their deficits were more prominent 
when questions assessed specific knowledge rather than broader general knowledge.  
 
Discussion 
The aim of this study was to provide a detailed account of the nature of the early 
breakdown of famous person knowledge in aMCI and AD. Due to the conflicting results 
previously reported in the literature, a specific effort was made to consider both the onset of 
fame as well as the lasting nature of the fame (i.e. the effect of repeated exposure). A detailed 
protocol was devised to assess semantic knowledge for famous persons which controlled for the 
period when semantic information had been encoded as well as the frequency of exposure in the 
media.  
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Global performance of aMCI and AD patients on the Famous names tests was 
significantly impaired compared with a control group matched for age, sex and education. As 
expected, semantic deficits were less important in the aMCI group than in the AD group. These 
results corroborate those of previous studies that have shown semantic deficits in aMCI and AD, 
especially on tasks assessing famous person knowledge (Ahmed, et al., 2008; Borg, et al., 2010; 
Dudas, Clague, Thompson, Graham, & Hodges, 2005; Estevez-Gonzalez, et al., 2004; Joubert, et 
al., 2008; Thompson, et al., 2002; Vogel, et al., 2005). 
Furthermore, the pattern of semantic impairment varied as a function of the enduring vs. 
transient nature of fame. When knowledge about famous people frequently exposed in the media 
over the years (enduring names) was assessed, a temporal gradient favouring remote over recent 
person-based semantic knowledge was found in both aMCI and AD. Moreover, no significant 
difference in terms of accuracy was found between the aMCI and control groups in regard to 
remote enduring famous names, while a significant difference was found for recent enduring 
names. AD patients in turn showed impaired knowledge for both recent and remote enduring 
famous names.  
In contrast, when famous persons were only briefly exposed in the media (transient 
names), the relative preservation of remote knowledge over recent knowledge was not found in 
aMCI and AD. In fact, aMCI and AD patients were always impaired when compared to the 
control group, regardless of the period, and no particular temporal gradient emerged. These 
results were also not influenced by the national vs. international standing of the famous persons.  
Previous studies have produced conflicting results about the existence of a temporal gradient 
in aMCI and AD. Some studies have shown greater impairment for recently acquired knowledge 
than for more distant knowledge (Bizzozero, et al., 2009; Delazer, et al., 2003; Greene & 
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Hodges, 1996; Hodges, et al., 1993; Seidenberg, et al., 2009), while other studies failed to 
identify a temporal gradient and rather showed similar impairment across all periods (Barbeau, et 
al., 2012; Leyhe, et al., 2010; Thompson, et al., 2002). The current results highlight the 
importance of considering other variables than the age of memories and are in line with those of 
Muller et al. (2014), who found that frequently retrieved historical events and facts appeared to 
be better protected against early deterioration in AD. Indeed, retrieval of semantic knowledge 
about historical events did not depend on the age of the memories, but rather on how frequently 
these memories had been retrieved, based on subjective judgments made by the patients. Thus, 
information that had been re-encoded multiple times during a lifetime was associated with better 
recall. 
To date, only one other study has examined the impact of both time and type of fame on 
semantic performance in aMCI. Similar to the current results, Seidenberg et al. (2009) found that 
retrieval of semantic knowledge was worse for recent famous names than for remote or enduring 
ones. However, it is worth mentioning that there were important methodological differences 
between the two studies. 
First, Seidenberg et al. (2009) used a famous name recognition task that mainly relied on 
familiarity judgments (i.e. distinguishing famous names from unfamiliar names), which, in our 
view, only provides a superficial assessment of semantic knowledge. Accuracy was slightly 
lower and reaction times were slower for recent names than for remote and enduring names. 
However, no significant main effect of group was obtained between aMCI and control groups, 
which was attributed to ceiling effects, and no significant group by time interaction was found, 
making these results somewhat difficult to interpret. On the other hand, their second task 
involved free recall of semantic knowledge about famous people in response to four probes 
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(occupation, known accomplishments, associated individuals/events and history/background 
information). Results showed that aMCI patients reported less semantic knowledge than controls 
and that they produced slightly more information about enduring names than about recent or 
remote names. Although this type of task allows a deeper assessment of semantic knowledge, it 
relies on effortful semantic search, manipulation and retrieval processes often found to be 
affected in normal and pathological aging (Joubert et al., 2010).  
In the present study, we chose to use a multiple choice semantic recognition task. In our 
view, this experimental procedure seemed more appropriate to an aMCI and AD population, 
since it allowed a deeper and more specific assessment of semantic knowledge, while reducing 
the executive load required to process semantic information (Hodges et al., 1993; Joubert et al., 
2010). These are important elements to consider, since impairment in tasks requiring intentional 
access to semantic knowledge has been documented in aMCI (Duong, Whitehead, Hanratty, & 
Chertkow, 2006). In the same line, conceptual priming tasks may also be particularly useful in 
demonstrating more central semantic disturbances. For instance, Brambati et al. (2012) recently 
showed that aMCI patients had degraded semantic representations of famous persons using a 
semantic priming task that did not require intentional access to semantic concepts.  
Also, although most studies use photographs of famous faces (Ahmed et al., 2008; Estevez-
Gonzalez et al., 2004; Joubert et al., 2008; Thompson et al., 2002; Vogel et al., 2005), 
presentation of famous names was preferred here. First, the fact that faces are prone to changes 
in their physical appearance over time may complicate their identification, while names always 
remain stable (Haslam, Kay, Hanley, & Lyons, 2004). A recent study also suggested that AD 
patients have mild deficits in higher-level visual processes, which may alter their perception of 
individual faces (Lavallee et al., 2016). Those subtle visuoperceptual impairments may thus 
PATTERNS OF SEMANTIC DEFICITS IN aMCI AND AD 23 
exacerbate their semantic deficits when stimuli are presented in the visual modality. Finally, we 
wanted to compare the results of the Famous Names test with another test, which assesses 
memory for public events (Langlois et al., 2016). For uniformity purposes, we chose to present 
famous stimuli of both tests in the verbal modality.  
The current study also revealed that aMCI and AD patients presented a weaker performance 
on questions assessing specific knowledge (vs. general) about famous people. Early deterioration 
of distinctive attributes of semantic concepts in AD has been reported in previous studies 
(Garrard, Lambon Ralph, Patterson, Pratt, & Hodges, 2005; Giffard et al., 2002; Laisney et al., 
2011; Rogers & Friedman, 2008). Our results show that distinctive attributes are also more 
vulnerable in aMCI. Since questions tapping specific biographical knowledge appear to be more 
sensitive in revealing semantic impairment in aMCI and AD patients, their use should be 
encouraged in future studies.  
 These findings may be interpreted considering the inherent structure of semantic memory. 
Indeed, according to hierarchical frameworks, the current results may reflect a progressive 
degradation of semantic concepts starting from specific to subordinate and ultimately to 
superordinate knowledge (Collins & Quillian, 1969; Warrington, 1975). Connectionist models, 
on the other hand, posit that semantic memory lies on a widely distributed network of semantic 
features, where category structure is based on similarity. Thus, attributes shared by several 
concepts might be more robust to semantic damage than specific or unique attributes, because of 
their greater overlap with similar concepts distributed in semantic memory (Devlin, Gonnerman, 
Andersen, & Seidenberg, 1998; McRae, de Sa, & Seidenberg, 1997; Tyler & Moss, 2001). 
Classic cognitive models of face processing consider that the identification of known persons 
occurs through the activation of face recognition units (FRUs), which in turn activate person 
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identity nodes (PINs) that provide access to identity-specific semantic information necessary for 
the correct identification and name retrieval of a familiar person (Bruce and Young, 1986). More 
recent studies have provided new insights concerning the cognitive architecture of famous person 
knowledge (Wiese, 2011). In fact, there is evidence suggesting that its organization may be 
different from that of other categories of knowledge and that it may rely upon different 
organizing principles. Firstly, person knowledge may depend upon a categorical organization. 
Famous persons may be recognized based on commonly shared properties such as occupation 
(e.g. Brad Pitt and George Clooney are both Hollywood actors). More importantly, however, 
famous person knowledge may also be organized according to associative relationships and 
representations for persons may be stored in associative networks (e.g. Victoria and David 
Beckham are related to each other because they are a married couple, but they don’t share the 
same occupation; for a review on this topic, see Wiese, 2011). In the current study, general 
questions concerned the occupation of famous persons, while specific questions referred to 
specific biographical knowledge about celebrities. It is possible that greater impairment in 
patients found for specific questions may reflect greater vulnerability and decline of associative 
semantic relations relative to categorical relations (general questions). Greater impairment on 
specific questions may also reflect greater vulnerability to disease of the idiosyncratic knowledge 
that is being assessed (i.e. specific questions refer to knowledge that is unique to an individual). 
Theoretical models of memory consolidation 
The present findings appear to be partly consistent with current theoretical models of 
remote memory. According to the standard model of consolidation (Squire & Alvarez, 1995), the 
hippocampal complex (HC) and medial temporal lobes (MTL) are believed to temporarily store 
and retrieve both semantic and episodic memories, until long-term consolidation happens 
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through the formation of memory traces in neocortical and extra-hippocampal structures. 
Disruption of mesial temporal lobe structures, observed in aMCI and early AD (Braak & Braak, 
1991; Delacourte et al., 1999; Guillozet, Weintraub, Mash, & Mesulam, 2003; Mitchell et al., 
2002; Van Hoesen, Hyman, & Damasio, 1991), would thus lead to impaired retrieval and recall 
of recent information, but spared memory for remote information which gradually become 
independent from these regions. Therefore, this theoretical model is coherent with the temporal 
gradient found among patients when enduring knowledge was assessed, but in our view fails to 
explain the absence of a temporal gradient with the use of transient material. 
On the other hand, the multiple trace theory (Moscovitch, Nadel, Winocur, Gilboa, & 
Rosenbaum, 2006; Moscovitch et al., 2005), posits that autobiographical episodes are always 
mediated by the HC and that a new MTL-neocortical trace is created each time an episodic 
memory is retrieved. A process of semanticization is also proposed to explain how common 
information is extracted from multiple episodes and is integrated with pre-existing knowledge to 
produce semantic memory. Knowledge becomes progressively independent of the hippocampal 
complex and increasingly reliant on neocortical structures. In the current study, knowledge about 
enduring famous persons from a remote period, who benefited from the most frequent exposure 
in the media over the years, was better preserved among patients than knowledge about persons 
whose fame was only transient. We can presume that semantic information about enduring 
stimuli relies on stronger and more widely distributed memory traces, whereas knowledge about 
transient famous persons who only benefited from brief public exposure rests on weaker and 
scarce memory traces, making them more vulnerable to brain damage.  
It has also been argued that the temporal gradient found in some studies reflected the 
presence of anterograde amnesia during the most recent time periods (Meeter, Eijsackers, & 
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Mulder, 2006; Seidenberg, et al., 2009). For example, on a test of famous public events 
involving three different decades, Meeter et al. (2006) found that AD patients showed a weak, 
yet significant, temporal gradient, whereby their recall was slightly better for remote than for 
more recent events. However, this temporal gradient did not remain significant when the most 
recent period was excluded from the analysis. The authors suggested that their results may have 
been influenced by the presence of anterograde memory deficits in the disease, affecting the 
most recent years, rather than reflecting a true gradient in retrograde amnesia. In order to 
circumvent this potential limitation, we only assessed person-based semantic knowledge that was 
presumably acquired before disease onset. Even though it is impossible to date with precision the 
exact moment when the first symptoms appeared, we tried to reduce this possible bias of 
anterograde amnesia by excluding names of persons who became famous after 2005 and by 
using a large time frame for the recent period (1990-2005). Despite the attempts to control for 
this aspect, a temporal gradient was still found among aMCI and AD patients for enduring 
famous persons, indicating that mechanisms that are distinct from the anterograde memory 
impairment are responsible for the semantic deficits found in this population. Those observations 
are in line with Smith et al. (2014), who found an extended retrograde amnesia among aMCI 
patients that was disproportionate in relation to their anterograde amnesia. 
Although results of the current study can be interpreted in light of current models of memory 
function and MTL damage, it should be noted that lesions extending beyond MTL structures are 
also present in aMCI. This may include for instance neocortical regions such as the anterior 
temporal lobes (ATL). For instance, Joubert, et al. (2010) found that impaired performance of 
aMCI patients in various semantic tasks was associated with reduced gray matter volume in the 
ATL and in the inferior prefrontal cortex, which are regions typically associated with the 
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semantic network. Semantic deficits in aMCI were also found to be correlated with damage to a 
network of anteromesial temporal structures including the entorhinal/perirhinal cortex, the 
temporopolar cortex, the anterior fusiform gyrus and the anterior hippocampal region (Barbeau, 
et al., 2012). Thus, further neuroimaging studies are clearly needed in order to gain a better 
understanding of the neural basis of semantic impairment in aMCI and AD, particularly when 
considering specific variables such as the time and the enduring vs. transient nature of the 
semantic knowledge acquired.  
Furthermore, recent work showed similar patterns of impairment in aMCI and AD on a test 
assessing memory for public events (Langlois, et al., 2016). Indeed, a better performance was 
observed for enduring events compared with transient events, again supporting the idea that 
frequent repetition of information over time and broad media exposure promotes stronger 
memory traces that are more resistant to neurodegenerative damage. In contrast to our results, 
however, this study showed no clear temporal gradient across four time periods (1960-1975; 
1976-1990; 1991-2005; 2006-2011). It is possible that inherent differences in the organization of 
knowledge between public events and famous persons may account for those discrepancies. 
Famous public events occur in a specific time and place, they only occur once and they usually 
do not evolve over time. On the other hand, famous public figures are typically much more 
dynamic because they change and evolve over time, especially those who benefit from long-
lasting media exposure. Enduring famous persons who achieve new accomplishments (e.g. an 
actor who appears in a new movie) requires knowledge about them to be regularly updated. 
Famous people may also be more socially important and relevant to us. Thus, these differences 
may conceivably account for some of the differences in the patterns of memory impairment that 
we observed in the present study and in the study by Langlois et al. (2016).  
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In conclusion, the present study contributes to further understanding of the nature of semantic 
impairment in aMCI and AD. The findings underline the importance of considering the transient 
vs. enduring nature of fame, together with the period of celebrity, in order to better understand 
the pattern of retrograde semantic memory impairment. They also suggest that frequently 
rehearsed knowledge may strengthen memory traces. Finally, results of the current study suggest 
that assessing specific knowledge about famous persons, rather than more general knowledge 
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Figure 1. Accuracy for enduring and transient famous names for control, aMCI and AD groups.  










Figure 2. Performance on general and specific knowledge questions for the control, aMCI and 
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Table 1  
Demographics and Neuropsychological Results 
 
Note. Results are presented in Mean and SD in brackets. All the p values are based on an analysis 
of variance, except for the proportion of men and women, where a chi-square test was used. 
Measures Controls aMCI AD p 
Demographics     
     Age (years) 73.9 (8.5) 76.9 (6.5) 77.6 (6.0) .240 
     Education (years) 14.6 (3.7) 14.5 (4.3) 12.3 (4.5) .156 
     Men/Women 6/13 6/14 7/13 .942 
Global cognitive functioning 

















     Boston Naming Test (/30) 28.8 (1.4) 27.5 (2.7) 25.8 (3.9) 
b
 <.01 
     Phonemic fluency – P in 2 min 23.1 (6.4) 20.9 (5.0) 15.4 (4.8) 
b, c
 <.001 
     Semantic fluency – animals in 2 min 29.4 (6.1) 23.2 (7.0) 
a
 17.8 (4.7) 
b, c
 <.001 
Attention / working memory 
     Bells test (sec) 146.6 (49.9) 143.0 (47.0) 157.3 (88.1) .771 
     Digit span forward WAIS-III 6.1 (0.9) 6.1 (1.0) 5.6 (1.0) .177 
     Digit span backward WAIS-III 5.2 (1.0) 4.4 (0.9) 
a
 3.5 (1.0) 
b, c
 <.001 
Visuoperceptual / visuoconstructional abilities 
     JLO test (/30) 23.4 (4.2) 21.9 (4.2) 19.4 (5.6) 
b
 <.05 
     Clock Drawing test (/10) 9.1 (1.5) 8.6 (2.0) 8.0 (1.8) .169 




     LM WMS-III – Delayed recall (/25) 17.5 (3.8) 13.7 (3.6) 
a
 4.0 (3.6) 
b, c
 <.001 
     RL/RI16     
          Delayed free recall (/16) 12.0 (2.6) 7.0 (2.0) 
a
 1.8 (2.0) 
b, c
 <.001 
          Delayed total recall (/16) 15.5 (0.9) 14.1 (1.5) 7.9 (4.2) 
b, c
 <.001 
     RAVLT – Delayed recall (/15) 11.6 (2.7) 5.8 (3.3) 
a
 1.3 (1.7) 
b, c
 <.001 
     DMS-48 – 1-hour delayed recall (/48) 95.8 (5.5) 91.6 (7.9) 73.7 (13.9) 
b, c
 <.001 
     ROCF – Delayed recall (/36) 16.1 (5.3) 11.2 (5.9) 
a
 5.6 (4.8) 
b, c
 <.001 
Semantic memory     
     Pyramids and Palm Tree test (/52) 50.3 (1.6) 49.4 (2.0) 48.2 (2.9) 
b
 <.05 
     Information WAIS-III (/28) 20.6 (4.8) 16.1 (4.9) 
a




     Trail Making Test     
          Part A (sec) 42.5 (11.6) 47.6 (18.6) 58.0 (19.0) 
b
 <.05 
          Part B (sec) 98.3 (30.4) 124.6 (45.5) 201.4 (122.8) 
b, c
 <.001 
     Color-Word Interference D-KEFS     
          Inhibition (sec) 65.8 (12.4) 76.3 (17.5) 94.6 (25.0) 
b, c
 <.001 
          Inhibition/Switching (sec) 69.9 (14.3) 86.0 (23.8) 123.9 (65.1) 
b, c
 <.01 
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MMSE= Mini-Mental State Examination; MOCA= Montreal Cognitive Assessment; WAIS-III = 
Wechsler Adult Intelligence Scale III; JLO = Judgment of Line Orientation; ROCF = Rey-
Osterrieth complex figure; LM WMS-III = Logical Memory subtest of the Wechsler Memory 




 p < 0.05 between control and aMCI groups. 
b
 p < 0.05 between control and AD groups. 
c
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